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blended lines thought to be emitted from the fast moving ionised clouds of the BLR and
NLR. In particular, superimposed on the continuum between ∼2000 Å and 4000 Å is a
feature known as the “small blue bump”, made up of the Balmer continuum and blended
Balmer and Fe II emission lines.
Contamination by the host galaxy can play a major role in low luminosity AGN, espe-
cially if there is a nuclear starburst that is often diﬃcult to resolve. Intrinsic reddening by
dust very close to the AGN can also have a dramatic eﬀect on the slope of the observed
spectrum. It should also be emphasised that in the extreme UV our Galaxy is for the most
part opaque and few data are available in that region of the spectrum.
Most current models interpret the big blue bump as thermal emission from an optically
thick, geometrically thin accretion disk. A radial temperature distribution in the disk re-
sults in emission approximated by a multi-blackbody spectrum. Therefore, the majority
of the ﬂux at diﬀerent wavelengths is emitted from physically separated and distant re-
gions of the disk. This immediately causes a problem for this type of models as variations
in the continuumare observed to be virtually simultaneousat optical and UV wavelengths
(Ulrich et al. 1997). Changes would therefore need to propagate at speeds much greater
than the sound speed in the optically thick medium. The multi-blackbody model also
has problems ﬁtting the optical continuum slope, usually producing spectra that are too
“blue” to ﬁt the data.
According to uniﬁcation models, type 2 objects should be type 1 nuclei heavily ob-
scured by material along the line of sight. Indeed, the main component of the optical
continuum of Seyfert 2 galaxies is the starlight from the host galaxy. However, the pres-
ence of a “featureless continuum” (i.e. no spectral line features) contributes signiﬁcantly
to the spectrum. This component is interpreted in terms of scattered light from the ob-
scured type 1 nucleus, as found for the broad lines. Nevertheless, this solution seems to
explain only 20% of the total UV-optical continuum (Heckman et al. 1995). A number
of alternative solutions have been proposed, including starburst emission (Heckman et al.
1995) and reprocessing from NLR clouds (Contini & Viegas 2000).6.3. Broad-Band Spectral Analysis –85–
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Figure 6.4: Model to data ratios for 3C 390.3 (left panel) and 4C 74.26 (right panel). The model
employed is a simple power law absorbed by both Galactic and intrinsic column density (only in
the case of 4C 74.26) plus a narrow (3C 390.3) or broad (4C 74.26) Gaussian component (see
table 6.2).
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Figure 6.5: Model to data ratios for S5 2116+81. The model employed is a simple power law
absorbed by both Galactic and intrinsic column density (see table 6.2).
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Figure 6.6: Model to data ratio for 3C 390.3. The model used is a simple power law absorbed
by Galactic column density plus a blackbody component to model the soft excess and a narrow
Gaussian component (see table 6.3).7. Type 1 Radio Quiet AGN –96–
and 7.13 right panel and 7.7 left panel. Note also that from now on, all spectral modelling
for these Seyferts will be done over the 3-110 keV band. Note also that MCG-06-30-015
is known to have a relativistic iron line that requires complex modelling to take into ac-
count the relativisticeﬀects (Guainazzi et al. 1999; Fabian et al. 2002; Vaughan & Fabian
2004); this is clearly evident in the data-to-model ratio of this source (see ﬁgure 7.7, left
panel). To take this evidence into account, a simple parametrisation of this feature has
been adopted in the form of a narrow Gaussian line, with energy and width ﬁxed to 6.4
keV and 10 eV respectively, plus a laor model in XSPEC to represent the relativistic iron
line (see table 7.3 for details). The ﬁt thus obtained yields acceptable values (see table
7.3) similar to those reported in the literature (e.g. Vaughan & Fabian 2004).
It is also evidentfrom table7.2 and from someof theratios shown, that the basicmodel
adopted isnot suﬃcientfor agooddescriptionofthedatain few othercases. Forexample,
despite the cut in the data at 1 keV, LEDA 168563 still shows some excess counts in the
data to model ratio (see 7.1 right panel); this soft excess emission has been modelled
(following Panessa et al. 2008 who analysed a similar data-set although in a slightly
diﬀerent energy range) with two power laws, one hard (Γ∼1.6) and one soft (Γ∼3.8). By
modifying the baseline model in this way, the ﬁt is much more acceptable (see table 7.4),
as are the ratios (see ﬁgure 7.16 left panel).
Furthermore, 3 objects in the sample, namely Markarian 6, NGC 4151 and 4U 1344-
60, exhibita very ﬂat power law continuumand show signiﬁcant deviationat low energies
from the absorbed power law plus cold iron line model adopted in table 7.2; from the lit-
erature, it is known that all 3 sources are characterised by complex absorption, generally
modelled by one or more layers of cold absorbing material totally and/or partially cover-
ing the central source (Malizia et al. 2003a for Markarian 6; De Rosa et al. 2007 for NGC
4151; Piconcelli et al. 2006 and Panessa et al. 2008 for 4U 1344-60). All 3 AGN require
one layer of absorption partially covering the nucleus; in Markarian 6 and 4U 1344-60 a
second layer also partially covering the source is requested, while both NGC 4151 and 4U
1344-60 have also an absorber fully covering the emitting region (see table 7.5 for model
description in each source case). The addition of these components in Markarian 6 and
4U 1344-60 highly improves the ﬁt, the power law slopes are steeper and the value of the
cross-calibration constants indicates a better match between X and gamma-ray data (see
table 7.5 and ﬁgure 7.14).
In the case of NGC 4151 though, despite having modiﬁed the baseline model to take
into account the complex absorber, the data still show excess counts above 1 keV ex-
tending up to 3 keV. As described by De Rosa et al. (2007), this source displays a very
complex spectral shape in the 1-3 keV region of the spectrum; since the treatment of these7.2. Broad-Band Spectral Analysis –99–
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Figure 7.2: Model to data ratios for MCG+08-11-011 and Mrk 6. The model employed is a
simple power law absorbed by Galactic and intrinsic column densities plus a Gaussian (narrow or
broad) component.
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Figure 7.3: Model to data ratios for IGR J07597-3842 and FRL 1146. The model employed is
a simple power law absorbed by Galactic and intrinsic column densities plus a broad Gaussian
component.
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Figure 7.4: Model to data ratios for Swift J0917.2-6221 and NGC 3783. The model employed is
a simple power law absorbed by Galactic and intrinsic column densities plus a narrow Gaussian
component (in the case of NGC 3783).7. Type 1 Radio Quiet AGN –100–
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Figure 7.5: Model to data ratios for NGC 4151 and Mrk 50. The model employed is a simple
power law absorbed by Galactic and intrinsic column densities plus a narrow Gaussian component
(in the case of NGC 4151).
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Figure 7.6: Model to data ratios for NGC 4593 and IGR J12415-5750. The model employed is
a simple power law absorbed by Galactic and intrinsic column densities plus a narrow Gaussian
component.
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Figure 7.7: Model to data ratios for MCG-06-30-015 and 4U 1344-60. The model employed is a
simple power law absorbed by Galactic and intrinsic column densities plus a Gaussian (narrow or
broad) component.7.2. Broad-Band Spectral Analysis –101–
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Figure 7.8: Model to data ratios for IC 4329A and IGR J16119-6036. The model employed is
a simple power law absorbed by Galactic and intrinsic column densities plus a broad Gaussian
component (in the case of IC 4329A).
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Figure 7.9: Model to data ratios for IGR J16482-3036 and IGR J16558-5203. The model em-
ployed is a simple power law absorbed by Galactic and intrinsic column densities plus a narrow
Gaussian component.
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Figure 7.10: Model to data ratios for GRS 1734-292 and 2E 1739.1-1210. The model employed
is a simple power law absorbed by Galactic and intrinsic column densities plus a broad Gaussian
component (in the case of 2E 1739.1-1210).7. Type 1 Radio Quiet AGN –102–
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Figure 7.11: Model to data ratios for IGR J17488-3253 and IGR J18027-1455. The model
employed is a simple power law absorbed by Galactic and intrinsic column densities plus a narrow
Gaussian component (in the case of IGR J18027-1455).
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Figure 7.12: Model to data ratios for 2E1853.7+1534 and NGC 6814. The model employed is
a simple power law absorbed by Galactic and intrinsic column densities plus a narrow Gaussian
component (in the case of NGC 6814).
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Figure 7.13: Model to data ratio for MR 2251-178 and MCG-02-58-022. The model employed is
a simple power law absorbed by Galactic and intrinsic column densities plus a Gaussian (narrow
or broad) component.7.2. Broad-Band Spectral Analysis –103–
10 100
0
.
5
1
1
.
5
r
a
t
i
o
channel energy (keV)
Markarian 6
10 100
0
.
5
1
1
.
5
r
a
t
i
o
channel energy (keV)
4U 1344−60
Figure7.14: Model todata ratio for Mrk6 and 4U1344-60. The model employed for both sources
is a simple power law absorbed by Galactic column density and two layers of material partially
covering the central source plus a narrow Gaussian component.
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Figure 7.15: Model to data ratio for NGC 4151 (left panel) and IGR J16558-5203 (right panel).
The model employed is a simple power law absorbed by Galactic column density and two layers
of material totally and partially covering the central source plus a narrow Gaussian component for
NGC 4151 and a simple power law absorbed by Galactic column density and a single layer of
material partially covering the central source plus a narrow Gaussian line for IGR J16558-5203.8.2. The Complete Sample: General Properties –125–
Figure 8.2: Photon index distribution of the type 1 sources analysed here.
Figure 8.3: High energy cut-oﬀ distribution for the type 1 sources presented here. Upper limits
are represented by the ﬁlled magenta histogram.–141–
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Figure A.1: Best ﬁt plots for QSO B0241+62 (left panel) and B3 0309+411 (right panel). The
model is a cut-oﬀ power law absorbed both by Galactic and intrinsic column density for QSO
B0241+62 and by Galactic column density only for B3 0309+411, reﬂected by neutral material
plus a narrow Gaussian component describing the iron line.
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Figure A.2: Best ﬁt plots for 3C 111 (left panel) and IGR J13109-5552 (right panel). 3C 111 is
best described by a cut-oﬀ power law absorbed by Galactic and intrinsic column densities reﬂected
by neutral material. IGR J13109-5552 is best modelled by a simple power law absorbed both by
Galactic and intrinsic column densities.A. Best ﬁt plots for type 1 radio loud sources. –142–
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Figure A.3: Best ﬁt plots for 3C 390.3 (right panel) and 4C 74.26 (left panel). 3C 390.3 is best
described by an exponentially cut-oﬀ power law reﬂected by cold material and absorbed only by
Galactic column density plus a blackbody component to model the soft excess, plus a narrow
Gaussian component describing the iron line. 4C 74.26 is modelled with an exponentially cut-oﬀ
power law reﬂected by neutral material absorbed by Galactic and intrinsic column densities plus
a broad Gaussian component describing the iron line.
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Figure A.4: Best ﬁt plots for S5 2116+81. The best ﬁt model is a simple power law, absorbed
both by Galactic and intrinsic column densities.B. Best ﬁt plots for type 1 radio quiet sources. –144–
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Figure B.1: Best ﬁt plots for IGR J00333+6122 (left panel) and LEDA 168563 (right panel). The
model employed is a simple power law absorbed by Galactic and intrinsic column densities for
IGR J00333+6122 and a cut-oﬀ power law reﬂected from neutral material plus a second power
law to model excess counts at low energies and a narrow Gaussian component for LEDA 168563.
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MCG+08−11−011
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Figure B.2: Best ﬁt plots for MCG+08-11-011 (left panel) and Mrk 6 (right panel). The model is
cut-oﬀ power law reﬂected from neutral material and absorbed by Galactic column density plus a
narrow Gaussian line for MCG+08-11-011. For Mrk 6 the model is a cut-oﬀ power law absorbed
by two layers of cold material partially obscuring the central source plus a narrow Gaussian line.
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Figure B.3: Best ﬁt plots for IGR J07597-3842 (left panel) and FRL 1146 (right panel). The
model is a cut-oﬀ power law reﬂected from neutral material and absorbed by Galactic and intrinsic
(in the case of FRL 1146) column densities plus a broad Gaussian component.–145–
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Swift J0917.2−6221
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Figure B.4: Best ﬁt plots for Swift J0917.2-6221 (left panel) and NGC 3783 (right panel). The
model is a cut-oﬀ power law reﬂected from neutral material and absorbed by Galactic and intrinsic
column densities plus a narrow Gaussian component in the case of NGC 3783.
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Figure B.5: Best ﬁt plots for NGC 4151 (left panel) and Mrk 50 (right panel). The model
employed for NGC 4151 is cut-oﬀ power law reﬂected from neutral material and absorbed by
Galactic column density and by two layers, one totally and the other partially covering the central
source, of cold material plus a narrow Gaussian line. For Mrk 50 the model is a simple power law
absorbed both by Galactic and intrinsic column densities.
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Figure B.6: Best ﬁt plots for NGC 4593 (left panel) and IGR J12415-5552 (right panel). The
model employed is a cut-oﬀ power law reﬂected from neutral material and absorbed only by
Galactic column density plus a narrow Gaussian component.B. Best ﬁt plots for type 1 radio quiet sources. –146–
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MCG−06−30−015
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Figure B.7: Best ﬁt plots for MCG-06-30-015 (left panel) and 4U 1344-60 (right panel). The
model employed for MCG-06-30-015 is a cut-oﬀ power law reﬂecte from neutral material ab-
sorbed both by Galactic and intrinsic couln densities plus a narrow Gaussian component and a
LAOR model to parametrise the relativistic iron line. The model for 4U 1344-60 is a cut-oﬀ power
law reﬂected from neutral material and absorbed by three layers of material, one totally and two
partially covering the central source, plus a narrow Gaussian component.
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Figure B.8: Best ﬁt plots for IC 4329A (left panel) and IGR J16119-6036 (right panel). The
model used for IC 4329A is a cut-oﬀ power law reﬂected from neutral material and absorbed by
Galactic and intrinsic column densities plus a broad Gaussian component. For IGR J16119-6036
the model used is a simple power law absorbed only by Galactic column density.–147–
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Figure B.9: Best ﬁt plots for IGR J16482-3036 (left panel) and IGR J16558-5203 (right panel).
The model employed for IGR j16482-3036 is a cut-oﬀ power law reﬂected from neutral material
and absorbed both by Galactic and intrinsic column densities plus a narrow Gaussian component.
For IGR J16558-5203 the model is again a cut-oﬀ power law reﬂected from neutral material and
absorbed by a partially covering layer of cold material plus a narrow Gaussian line.
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GRS 1734−292
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Figure B.10: Best ﬁt plots for GRS 1734-292 (left panel) and 2E 1739.1-1210 (right panel). The
model is a cut-oﬀ power law reﬂected from neutral material and absorbed by Galactic and intrinsic
column densities plus, in the case of 2E 1739.1-1210, a narrow Gaussian component.B. Best ﬁt plots for type 1 radio quiet sources. –148–
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IGR J17488−3253
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Figure B.11: Best ﬁt plots for IGR J17488-3253 (left panel) and IGR J18027-1455 (right panel).
The model used for IGR J17488-3253 is a cut-oﬀ power law absorbed both by Galactic and in-
trinsic column densities. For IGR J18027-1455 the model is a cut-oﬀ power law reﬂected from
neutral material and absorbed both by Galactic and intrinsic column densities plus a narrow Gaus-
sian component.
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Figure B.12: Best ﬁt plots for 2E 1853.7+1534 (left panel) and NGC 6814 (right panel). The
model employed for 2E 1853.7+1534 is a cut-oﬀ power law absorbed by Galactic and intrinsic
column densities. For NGC 6814 the model is a cut-oﬀ power law reﬂected from neutral material
absorbed by Galactic column density plus a narrow Gaussian component.10 100 5 20 50
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Figure B.13: Best ﬁt plots for MR 2251-178 (left panel) and MCG-02-58-022 (right panel). The
model employed is a cut-oﬀ power law reﬂected from neutral material absorbed by Galactic and
intrisic (in the case of MR 2251-178) column densities plus a narrow Gaussian component.BIBLIOGRAPHY –151–
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